The anomalous suppression of J/ψ production in Pb-Pb collisions at 158A GeV observed recently by NA50 is explained as due to the transition to a new phase of strong J/ψ absorption, which sets in when the local energy density exceeds about 4.0 GeV/fm 3 . The observed decrease in ψ ′ /ψ in Pb-Pb collisions relative to nucleon-nucleon collisions can be understood as arising from a larger effective cross section for ψ ′ than J/ψ for absorption by soft particles and by matter in the new phase.
is [12] 
where T A (b A ) is the thickness function of nucleus A, and the soft particle absorption factor
Here, N > (b A ) and N < (b A ) are the greater and the lesser of the (rounded-off) nucleon numbers AT A (b A )σ in and BT B (b − b A )σ in in the tube at b A with an NN inelastic cross section σ in , a(n) = 2 for n = 1, 2, ..., N < − 1, and a(N < ) = N > − N < + 1. The rate constant k ψm for m = g, h is the product of σ abs (ψm), the average relative velocity v m , and the number density ρ m per NN collision [12] . The interaction time t g ij (or t h ij ) is the time for a J/ψ (or its predecessor) produced in collision j to overlap with the absorbing soft particles in the form of gluons (or hadrons) produced in collision i at the same spatial point. They can be determined from the cc, g, h production time t cc , t g , t h , and the freezeout time t f . The function θ is zero if A = 1 or B = 1 and is 1 otherwise.
It is not yet possible to ascertain the exact nature of all suppression mechanisms because of the uncertainties in the characteristics of produced particles and absorption cross sections.
Within these uncertainties it is still possible to compare the data with three theoretical descriptions of J/ψ absorption: (A) absorption by baryons only, as in [10] ; (B) by baryons and soft gluons, as in [12] ; and (C) by baryons and soft hadrons, as in [11] . We use the χ 2 method to search for σ abs (ψN) and Bσ N N J/ψ . In addition, we search k ψg for Model B and k ψh for Model C, fixing the time constants to be t g = 0.1, t h = 1.2, t f = 3, and t cc = 0.06 (in units of fm/c) [12] . The χ Fig. 1 Model C. The experimental Pb-Pb result of 1.14 ± 0.08 nb [16] lies outside these ranges of theoretical predictions.
The deviation of Pb-Pb data from the extrapolations of p-A, O-A, and S-U suggests that there is a transition to a new phase of strong absorption, which sets in when the local energy density exceeds a certain threshold. One can extend the absorption model to describe this transition. The energy density at a particular spatial point in the center-of-mass system at a given time is proportional to the number of collisions which has taken place at that point up to that time. We can use the row-on-row picture as before, and postulate that soft particles make a transition to a new phase with stronger J/ψ absorption characteristics at a spatial point if there have been N c or more baryon-baryon collisions at that point. The quantity (Fig. 2b) .
What is the threshold energy density ǫ c which corresponds to the onset of the new phase?
The energy density at the spatial point which has had N c prior nucleon-nucleon collisions is
where γ = √ s/2m nucleon = 8.61 is the Lorentz contraction factor and dn/dy ∼ 1. GeV. Therefore, it is interesting to speculate whether the new phase of strong absorption may be the quark-gluon plasma, which may or may not be equilibrated. In an equilibrated quark-gluon plasma the interaction between c andc is screened, so that the J/ψ production is greatly suppressed [4] . In a non-equilibrated quark-gluon plasma, the interaction of a cc system with the constituents also leads to a substantial J/ψ suppression [20] . The large value of k ψx is qualitatively consistent with either picture of anomalously strong absorption.
Furthermore, one envisages the quark-gluon plasma to be accompanied by the deconfinement of the baryon matter of the colliding nuclei when the baryons pass through the region of the new phase. One can show by using the two-gluon model of Pomeron exchange [22, 15] that the total cross section between a cc system and a baryon system is substantially enhanced when the quarks in the baryon are deconfined [23] , because the cancellation between the amplitudes involving the exchange of two gluons to the same quark and to different quarks in a colorless baryon is now absent. The much larger effective absorption cross section for ψ-N interactions in the tube with the new phase is also qualitatively consistent with this picture.
Having studied the suppression of J/ψ, we turn our attention to ψ ′ suppression. The expressions for the production of ψ ′ can be obtained from Eqs.
(1-2) above by changing ψ into ψ ′ . For simplicity, we do not treat χ 1,2 separately and we take into account the decay of ψ ′ into ψ and the feeding of ψ ′ by higher states.
While the hard component of absorption involving baryon collisions is approximately the same for ψ ′ and J/ψ, ψ ′ is much more readily absorbed by soft particles than J/ψ. To describe ψ-N, ψ ′ -gluon, and ψ ′ -hadron absorption, we use σ abs (ψ
c/fm in Models A and B, and k ψ ′ h = 3 c/fm in Model C [12] . To describe the interaction of ψ ′ with soft matter in the new phase, we take k ψ ′ x = 3 c/fm, which is substantially greater than k ψx = 1 c/fm for ψ. With the assumption of transition to the new phase, the results for ψ ′ /ψ are given in Fig. 3 . There is a good agreement with the Pb-Pb data (Fig. 3b) . This indicates that at low relative energies the rate constants and the corresponding effective cross sections are larger for ψ ′ than for J/ψ. For S-U collisions, although the theoretical results for small and moderate values of E T agree with experimental data, the theoretical ratios deviate from experimental data for large E T . We note that the greater the longitudinal length of the nucleus, the greater the number of soft particles produced, and the greater will be the suppression of ψ ′ relative to ψ. As the data points with large transverse energies involve greater weights for the major axis of the U nucleus to lie along the beam direction, the deviation of ψ ′ /ψ in S-U collisions at high E T may be a deformation effect which can be tested experimentally by studying S-Pb collisions. The deformation effect can be utilized to study matter under transition to the new phase by focussing on high E T events in U-U collisions. Future experiments involving S-U and U-U collisions will be of great interest.
In conclusion, the experimental data are consistent with the occurrence of a transition to a new phase of strong J/ψ absorption when the local energy density exceeds about 4.0 GeV/fm 3 .
After this work was completed and the main results reported at the Quark Matter '96
Conference in Heidelberg, May 1996, theoretical analyses of J/ψ suppression in Pb-Pb collisions were also reported by Blaizot et al. [24] and Gavin et al [25] . 
